Background and Aims: Transcatheter Atrial septal defects (ASD) closure has become the better alternative to surgical closure. Morphological variations of ASD are frequent. We aim to study the rims of ASD in Transesophageal echocardiogram (TEE). Methods: It was a retrospective single center audit done at Shahid Gangalal National Heart Centre, Kathmandu, Nepal. TEE clips of all the patients who underwent TEE evaluation for ASD device closure in our centre between June to August 2017 were studied. Results: During the study period 49 patients underwent TEE to evaluate the rims of ASD for device closure. Atrioventricular rim was good in all patients but it was floppy in one patient. In four chamber view, posterior rim was good in 21(42.8%) patients, floppy in 19 (38.7%) patients and absent in nine (18.5%) patients. Aortic rim was good in 15 (30.6%) patients, floppy in three (6.1%) patients and absent in 31(63.3%) patients. Posterior rim in short axis was good in 17 (34.6%) patients, floppy in 24 (48.9%) patients while it was absent in eight (16.3%) patients. Inferior venacava rim was good in 16 (32.6%) patients, floppy in 23 (46.9%) patients, while absent in ten (20.4%) patients. Superior venacava rim was good in 45 (91.8%) patients, floppy in one (2.1%) patient and absent in three (6.1%) patients. Two (4.1%) patients had two ASDs. Conclusion: Most of the ASD patients have absent rims which makes the procedure more demanding and challenging.
Introduction
Transcatheter Atrial septal defects (ASD) closure has become the treatment of choice in many institutions. 1 Morphological variations of secundum-type ASD are common and their recognition is crucial for selection of patients suitability for percutaneous closure. 2 Transesophageal echocardiogram (TEE) remains the gold standard for ASD closure. 3 TEE assessment of ASD includes evaluation of the number and localization of the defect(s), dimensions and adequacy of the rims. 4 An audit was done to study the rims of ASD in patients with ASD secundum who were evaluated with TEE.
Methods
It was a retrospective single center audit done at Shahid Gangalal National Heart Centre, Kathmandu, Nepal. TEE clips of all the patients who underwent TEE evaluation for ASD device closure in echolab of our centre between June to August 2017 were reviewed by three operators to evaluate the rims of ASD. Atrioventricular (AV) rim and posterior rim in four chamber view, aortic and posterior rim in short axis view and Inferior venacava (IVC) and Superior venacava (SVC) rims in bicaval view were measured and documented. Views used for assessment of ASD by TEE were as per the Guidelines for the Echocardiographic Assessment of Atrial Septal Defect and Patent Foramen Ovale: From the American Society of Echocardiography and Society for Cardiac Angiography and Interventions. 5 Rims measurement were done as per T Podnar et al, 2 1) The superior anterior rim was measured in the transverse view in the plane of the aortic valve, as the minimal distance from the anterior margin of the defect to the aortic wall. 2) In the four-chamber view, the minimal distance between the margin of the defect and atrioventricular valves was measured-the inferior anterior rim.
3) The posterior rim was measured in the transverse view in the plane of the central atrial septum or in the four-chamber view. The posterior rim was measured from the posterior margin of the defect to the posterior atrial wall. 4) Longitudinal view in the plane of the caval veins was used for the measurement of the superior posterior rim and the inferior posterior rim. The former was measured from the superior defect margin to the opening of the superior vena cava and the latter from the inferior margin of the defect to the opening of the inferior vena cava. Rim more than or equal to 5mm was considered 'good' and rim was defined 'absent' if the rim was less than 5 mm. Floppy rim was defined as if it moves back and forth with blood flow and flutters. Number of defects were recorded if there were presence of more than one ASD. The study protocol was approved by the institutional review committee of the Shahid Gangalal National Heart Centre. DOI: http://dx.doi.org/10.3126/njh.v14i2.18501
Results
During the study period 49 patients underwent TEE evaluation for ASD device closure. Most of them were female, 31 (63%) were female and 18 (37%) were male. Age ranged between 15 to 60 years with the mean age of 33.6 years.
AV rim was good in all patients but floppy in one patient. In four chamber view, posterior rim was good in 21(42.8%) patients, floppy in 19 (38.7%) patients and absent in nine (18.5%) patients. Aortic rim was good in 15 (30.6%) patients, floppy in three (6.1%) patients and absent in 31(63.3%) patients. Posterior rim in short axis was good in 17 (34.6%) patients, floppy in 24 (48.9%) patients while it was absent in 8 (16.3%) patients. IVC rim was good in 16 (32.6%) patients, floppy in 23 (46.9%) patients and absent in ten (20.4%) patients. SVC rim was good in 45 (91.8%) patients, floppy in one (2.1%) patient while it was absent in three (6.1%) patients (Table 1) . Two (4.1%) patients had two ASDs. All rims are present in 7 patients, among them only two patients (4.1%) patients had good all rims while other five patients had floppy rims. 
Discussion
Though a small single centre study, it provides information about the rims of ASD in Nepalese patients. It is well known that morphological variations of ASD are frequent and appropriate patient selection for transcatheter ASD closure is crucial for successful procedure. 1 In our study four percentage of patients had more than one ASD. The presence of multiple defects of the inter-atrial septum have been reported between 5.3% to 7.3% of patients with ostium secundum ASD. 2, 6, 7 In our study Aortic rim was absent in 63.3 % patients, it is the rim which is most commonly absent in ASD secundum patients. Though absent Aortic rim is not a contraindication for device closure, its absence makes device closure procedure complex. When Podnar et al, 2 defined 10 morphological variations of defects, the most common type being the defect with deficient aortic rim, which was absent in 42.1%. In other studies also it was the most commonly absent rim in 49.3% 6 patients and in 53% 7 patients. Pillaai 6 et al considered that deficient aortic rim is a rather common morphologic feature of ASD and is present in up to 30-50% of ASDs that are considered complex. If 5 mm is considered to be an adequate rim size, then aortic rim deficiency will be common because more than 40% of patients with ASD have an aortic rim that is < 5 mm. 2 Deficient aortic rim has been associated with increased risk of device impingement on the aorta. 8 Ostermayer et al. found that small aortic rim is independently associated with procedural failure. 9 On the other hand, O'Byrne et al. found that deficient aortic rim is highly prevalent but does not seem to increase the risk of adverse outcomes. 10 Another group found that procedural failure mainly occurs with extremely large defects (≥40 mm), regardless of whether an aortic rim of septal tissue was present. 11 Deficient or floppy posterior rims are the second most common variation in ASD rims. Deficient/floppy posterior rim was present in 30.6% patients. 6 IVC rim is the most important rim for ASD device closure, absence of IVC rim is considered contraindication for Device therapy. IVC rim was absent in 20% patients and floppy in 47% patients. In a study done by Podnar et al. 2 it was absent in only 12% patients. In our study good SVC and AV rim was present in most of the patients. In a study done by Podnar et al. 2 SVC rim was absent in only 1% patients. Small, single centre, retrospective audit is the major limitation of our study.
Conclusion
Most of the ASD patients have absent rims, which makes the procedure more demanding and challenging. Further prospective, large study is needed to describe the character of rims of ASD in Nepalese population.
